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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an 
optical sensor which can detect the microoptical 
signal with high accuracy, is free from the after- 
image phenomenon and has high S/N ratio, and by 
which a number of necessary power sources can 
be reduced. 

SOLUTION: An optical sensor circuit comprises a 
photodiode PD for converting an optical signal into 
the electric current, a n-channel MOS transistor 
QD1 having the logarithmic characteristic in the 
weak reversal condition, and converting the sensor 
current detected by the photodiode PD into the 
detection voltage having the logarithmic 
characteristic, and a capacitor C connected with a 
detecting terminal of the transistor QD1 . The 
voltage VG=VS for reset is applied to a gate G of 
the transistor QD1 whereby the impedance 
between a drain and a source is lowered to reset 
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the same into the initial, condition. The n-channel 
MOS transistor QD1 is formed by a depression type 
n-channel MOS transistor, and the transistor is in 
the weak reversal state and has the logarithmic 
characteristic in a condition that the gate voltage is 
not applied to the transistor QD1 . 
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«SE i d(4T r 7°i^ «y y 3 yln fvy*;n osb^y 
yX^QD I^jl4megi:5r9, ttl^mji v d emWLte 

[0036] zcommtmi 1 tc^-f 4 st^o. H9 

(OtWKIS^ «m«£EVdJ4KJBWfcSE<tf-4 30 

-+Mgg&l O^tll 3&6*i3^fc£ (-try^m^i d 
^ k # ) izim^M O SM«^ k 

f#£>ft§. Ztilzk 0. -fe yiTOfc&W S v ^(4#ms* 

T«0HHiafc# , t'#£. 40 
[0 0 3 7] ;»J;3(;Ut#^aiMffiVd(l 
iyAyx^yMnf-^y^;nos h?>y'x?Q 

^>^Mn^y^M4VlOS h9yi>'x^Q3^4: Di£ 

V 0 k LT^hgRfcJR 0 msix-s. . 
[0038] VA±.coffij&cr>yt*:yy-®m 1 0 fciJWC 

{4. f/l^yya yMn^-^y^/HVIO S h7yyX^ 

QD lOlgt&SMk LTJ4. JgSffiKSVD ( = 5V) 

fc . H 3 tSH"^ -f 5 y^X'tnt t>ixh -mm^lr- b 50 



11-264761 

1 0 

*igVG (=vs) k, xyAyx^yMnfty^ 
/HWOSh7yy^^Q2, Q3C9FW ytgVDD 
( = 5V) fc. xyAyx^yMnfty^HMOS 
h7yy'X^Q3 h tcEPjD^il-g. X >f -y ftlV 

Cfctfjfc*. <IcD±§£\ mi®VD, VDD, vc£ov* 
T«H9fc^Uafrfc:>'1flIIB2 0 0 kill— X'fo&fi 1 . 

y-vwmvGizmLxte, m9tz^Lfz^y^rmm 

2 0 0 CO^i±m& 2 «M<5D — h MJ± V H , V L sfifcfc 

BTft 5 k** ix . ^m^-t y*rm$& 1 o cot^iz 

[ 0 0 3 9 ] 04 t(4^f|BHWS-S^-b>-9-0l?&tOS : 5r 

hmtmm^Lx^^. z<?>y£-t>v-®s&2oi±^ m 

1 (cj3?t*-k^lB»2 0(4, HI iz^-i-ft-kyy-Mm 
i o t \t-ryu yy 3 ylnf-t y^/kM osh^yy 

-x«inv d tmifi^x \i*&j&0)&&m& o . 
izm—x'$>&<, 

[0040] zcoyt-&yy-\B\3%2 o-ct4. y-xsjjgm 

J±V D * y — b «ffiV G k LT t> Mffl^i <^T"fc 9 , 

^ >f s yrmmm 21^40. 03 J s yxm 

^iX&o ZZX\ fy°]yy^3ymn^y^)VMOS 
b?y ; Jx?QD 1(4. El2te:i3f't&VS = VDk&'& 

>-«EVD^E|JjllSix4k, Hly>f yD-V-XS^ 

A y t-r^«ffiSfl?K«t * 0 » ^ yfyf ci4M 

jsfc^^a. -fe>^«iaiSi?p<o«iaj«EvdiiKu 

'fylffiVD ( = 5V) fcJIB^LVvfl (Mi.ifs 4. 
9 5 V) iT-±#t. EIB&^U-bv 
[004 1 ] mz, *> A 5 y»2 1 1 4 OtfeffinT 
flSQPTt 2 c^BKffty- M)±VG=0 tKSStik , 
H 2 Lvt 4 d . fTI/ -y iy 3 n^-^y *)VM 
OSb7y s Jx?QD Ui«R(E«»tsSr>5, H1O0 

1 0 k raaw= L-c3e*ai*«tf . 

[0042] ic?)4 d ^SM*yfE§2 0C7)*§^- 
C(4. ttiSkLTJ4. El^4dt:. VD. VC, VD 
D w£llf 4 < . &mVMMlZ § <b fcil^Sr v ^ . 

[0043] mz. ±IE»4 a*«tftW*IMBt«43l5 
•feVlMilll 0 (20) ^vhU^X^M^TSjSit 
fc^^-i/'-feytSOCo^-C, l35Sr#BRLTlKBJ-r 

^„ i«o>f ^-i/'-cyt 5 0{4^-fey-»flil^ <H3R) 1 
0 ^TH±^Tlx-f tt^IIl&LTft^m L < (4ZE*U 
ttJWSatfel ZZX1iJE.WE.mW.VD, VDD 
{4*B&LT^LTV>4. 

[0044] i<7)-<^— itizy+rs ot;4 ^ 
astffafcii, -mzmmz\mt&&wmi o^ttj 



(7) 

1 1 

i«0«ta^«IEfJlE£EVO(50]R"9aiUi. J5r5&Z>*>f 

l/«/y 3 yInf^y jN/HM O S h =y 
>i/'X ^QDl^f-h hmJEEV G = V S £ Epjp 

[0045] zcr>£o%, mmw±vo C0MK> W,L <Dt: 
bbcoxj -/i-mMvccomu^i^mmi oiz&ux 

SELtSL, V -fe >y b WStXT)?— b WEftW? £ 
RSTTSLTV^. @5t7Sfj;^t, ffi^H*^ 10 
#HX "3 m LfflEPSPffi^ S E L fc(iJR 0 m L«#9>f V 5 
2 0 , #U -fe v h fflEPJaS^ R S T IZii U -fe >y h 

y 5 2 {4, Hfcfctf *:H^*effltf>WS<?5#F'R S TtC 
Stf* U -fe -y y 5 3 . 

[0 04 6] ifSOlfj&TH ^-^-fe>-^5 0£ffl^S 

xmHK . JR 0 ffi -f y 5 2 fctt 0 ffi ( x >f 

^ffi^ai-to Ztilizi;*)^ #mcoWMWttiPtttzi& 20 

mw±v o o as vifiyST lt , 2#atf> 
ssHS^ro o aj y 5 2 0 as um^ * ep 

K 0 SJ -f >- 5 2 {i£S^B«?iJ^ U -fe -y 

y 5 3 1 y -fe >y b fi^EPSnSii.. feSfflilcoffiaSM^ 

£T U -fe >y h 3*u iJt^3l5ttffi*«ff . WTF. mm 

fc LT^aift^-oiR 0 aj L^wfi-g. k # tiarata* 
[oo47]^«id cMtfitf, ^mft-^jx 9 as 

Lfc'J-tybt Sr— ooft-tT'tf , STOW 

AMifcSr*. Sris, iO^ajfi-f-^IROaiLfei^U-b 

[0048] 

[f&egcoSUa] £UJJMJ!LfcJ:3fc:, *«3!fc:J:*ur, 

srtTo i k#-c# . A*t*rr*ai*<o^>f -?-s ••/ ? u 

T*-*jRS2Wfgl ( 7 * h ^ H ) co-te>~f mil 
fc ^ k" iWL5r ^ k s fcii h 5 *liflH y t- 

eoscsa^ttaj'tstfDT. v^^-s»««Mo^aik^ 



1 1 -2 6476 1 

1 2 

[0049] §£>M, f7V7y3yInf^y^/l/M 

ixif , Zcoyvj y- v—xmcr>4 y¥—?yx%i&m 
mtmt l. ^y^yy-zmmizimLrms&zimw 

Mlz ijt7h«ii: S . i co J: o iz , ES#o >j 
•b'yb Srff^ k ^ \ZC07i-Y~ MJ±VG = VS k L"C 'J 

7ya>'Inffy4-;HOSb7yyX^^-ht 

[00 50] 4fc, ^BJlfc^^^^-^-fey^ti, K 
Oait^-f VCKDaitfi-^Sriiai^i;. I^-O' 

o y -b -y h 5 >f yiz h c\ ti t m m-tftp y -fe v 

0 ^ O n * 3K-fe >-9-[3IS&^|5lB#t; y -fe -y h $ tl 

cMtt^i^-llIB^H^K: y -fe -y b $lx-&OT\ — z>co\t 
^T*m\tim^<7M *) Si L k isno^ij^) y -fe -y h k ^ |5]if§t; 

[Hffloffi*^iSBj] 

[01 ] *#lffit«&MH:^igJBK0ltlfi*3i^-EI»BI 

[02] £tfttfc*:>^0RSIIMW-4 b^y'Jxfcom 

[03 3 i<Wfe>^-|g»fc:tiJt*y-h«£EVG (IX 
0 til Lft^- ) ts J:tf«aj*EEv d commMt^^t^y 

[05 ] >f ^-jy'-b y^*fi!c^^-r«t^ 

0T'S>S o 

[06] ^*^"b>-^III£#*^[Hll&0T"fc^. 

[07] ^o^-fe^-fDHS&o-fey-y-tt^i d-^m« 
j±v d com^Wity^yx-h h . 

[08] fai*«^-fe y^|I||&0^aj«JEV d <on«aBEfl: 

[09] *9^iwi*^tfe3e*>^igHw>flWttjs 
[010] m9co^y^m%\,z^h¥—ym±NG 

[011] H9<WfeVlMlI»<0-fe>^M I d-^ai 

sj±v d comtz ^ty=7 yxfo h . 

10,20 3te-fe>"^@ff§ 
2 1 ^-^Sy^^fflSnS 



( 8 ) mmW- 1 1 -2 6476 1 

13 14 
5 0 -M-^'-fey-tf QD1 f7P 7 y a >-Inf ^ V^/HO S > 7 
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